Introduction
Occasionally, extrathyroidal thyroid cancers engross the trachea (1) . Widely invasive extrathyroidal thyroid cancer invading the aerodigestive tract including larynx, trachea, hypopharynx, and/or esophagus occurs in 1-8% of patients with thyroid cancer (2) . De facto, the trachea is the most common site of invasion with an incidence of 35-60% among the patients with tumor invasion, followed by the larynx and the esophagus (3, 4) .
Extrathyroidal thyroid cancer invading the laryngotracheal system represents a gradual mechanism of infiltration of the tracheal wall layers from the outer to the inner parts of the trachea (1) (2) (3) (4) (5) (6) (7) .
Tracheal invasion may complicate with hemoptysis or dyspnea and patients often die of hemorrhage or airway obstruction (8) . Tracheal infiltration is associated with impaired tumor-free survival and increased disease-specific Further workup included ultrasonography (US) that confirmed a thyroid nodule, 5.0 cm × 3.0 cm × 2.5 cm. On the left side of the gland with US characteristics associated with an increased risk of cancer. There was no cervical suspected lymphadenopathy for metastasis. Estimated gland volume was 52 cm 3 . Fine-needle aspiration biopsy performed on the thyroid mass confirmed papillary thyroid carcinoma (PTC). There were no abnormal laboratory findings.
Computed tomography (CT) scan and fiberoptic assessment confirmed the invasiveness of the thyroid mass. Cervical and chest CT images demonstrated a thyroid mass on the left-posterior wall of the trachea (Figure 1) . 3D reconstructions revealed a tracheal shift to the right side caused by pressure which involved the region distal to the second ring (Figures 2,3) . The tumor did invade the surface of the trachea for 2.0 cm (Figure 4) . No distant metastases were noted.
The vocal cords appeared normal at preoperative laryngeal examination. Intraluminal extension was confirmed by endoscopy. Endoscopy showed a semicircumferential stenosis mass with a slightly irregular and congested surface at 18 cm from the incisor teeth, without evidence of ulceration. Intraluminal biopsy confirmed PTC. Esophagogastroscopy was normal. Based on the above findings, the case was classified as T4N0M0. Complete medical evaluation of physical condition was performed as well. Radical operation was intended ( Figures 5-7) .
Bilaterally the recurrent laryngeal nerves were monitored and preserved. The trachea was resected including three rings together with cancer ( Figure 8 ). Cervical lymph node dissection was not performed. No macroscopic residual cancer could be found on intraoperative frozen sections of the trachea. The end-to-end tracheal anastomosis was covered with musculocutaneous flap. Final histological findings of resected tumor specimens revealed welldifferentiated PTC. The tumor mass could be detected macroscopically, in the resected specimen (Figure 8) .
Histopathological examination confirmed invasion of a PTC into part of the resected trachea (pT4NXM0), stage IV according to pathological staging of Shin et al. (18) . shows the pathological detail of tumor infiltration into the trachea. The detail shows that the tumor infiltration concerns not the cartilaginous rings but cartilaginous spaces in between (Figure 9) . The gaps between the rings of cartilage, usually filled by the trachealis muscle, smooth muscle, fibroelastic tissue, connective tissue (the annular ligaments of trachea) are cautioned by tumor cells infiltration. The manner of invasion of PTC cells was by blunt dissection along blood vessels and collagen fibers oriented perpendicularly to the tracheal lumen in between cartilaginous rings. While, the tracheal rings appear non-infiltrated in all histological sections (Figure 9) . The edge of the tracheal specimen was confirmed free from cancer.
Post-operative recovery was uneventful. The patient recovered satisfactorily without laryngeal dysfunction on the 9 th postoperative day. Postoperative bronchoscopy revealed a white-coated part in the tracheal mucosa but no stenosis. The patient was then referred to receive complementary 131 I treatment. The patient has been given hormone substitution. The patient remains alive and well 9 years after surgery without any evidence of recurrence or complaints.
Discussion
The trachea is composed of 15 to 20 incomplete C-shaped tracheal rings or tracheal cartilages, that reinforce the front and sides of the trachea to protect and maintain the airway (18) (19) (20) . Each ring is of hyaline cartilage (20) . The cartilages (around 4 mm deep and 1 mm thick) are placed horizontally above each other, separated by narrow intervals (20) . The outer surfaces are directed vertically and the inner surfaces are convex due to the cartilages being thicker in the middle than at the margins (20) . The first tracheal ring is broader than the rest, and often divided at one end; it is connected by the cricotracheal ligament with the lower border of the cricoid cartilage, and is sometimes blended with the next cartilage down (18) . The last cartilage is thick and broad in the middle, due to its lower border being prolonged into a triangular hook-shaped (uncinate) process, which curves downward and backward between the two bronchi. It ends on each side in an imperfect ring, which encloses the commencement of the bronchus (20) . The rings are generally highly elastic but they may calcify with age.
The trachealis muscle connects the ends of the incomplete rings and contracts during coughing, reducing the size of the lumen of the trachea to increase the rate of air flow (19) . Circular horizontal bands of fibrous tissue called the annular ligaments of trachea join the tracheal rings together. The cartilaginous rings are incomplete to allow the trachea to collapse slightly so that food can pass down the esophagus. A flap-like epiglottis closes the opening to the larynx during swallowing to prevent swallowed matter from entering the trachea (19) .
We have depicted in this case that the peculiarity of invasion of well differentiated PTC cells is perpendicularly oriented to the tracheal lumen, in between cartilaginous rings, along blood vessels and collagen fibers. Tracheal rings appear non-infiltrated in the histological sections of well differentiated PTC infiltrating the trachea (Figure 9 ). Similar description of inter-cartilage PTC infiltration into the trachea was first provided by Shin et al. in 1993 (18) . Table 1 summarizes seven cases of thyroid carcinoma with tracheal invasion treated from 2000 through 2015. Interestingly, our pathological revision support the estimation by Shin et al., though that cartilage rings infiltration occur in poorly differentiated thyroid cancers with exiguous prognosis and severe symptoms as respiratory distress (18) . A broader, multi-institutional pathological review is needed to confirm these observations.
